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FLUID PRESSURE BRAKE MECHANISM

Eayl T. Andrews, Elviia, Ohic, assiznuor to Bendiz-West-
- - - - L. . :
inghouse Aufomotive Air Braks Company, Elyria,
Ohio, a corporatisn of Delaware

Application September 21, 1958, Serial No. 611,173
7 Ciaims, (L. 303--=§4)

This invention relates to fluid pressure braking sys-
tems 1or tractor-trailer vehicles and more particularly to
an arrangement for conssrving fluid pressure om the
ractor for braking operations, and for automatically
applying the vehicle brakes notwithstanding the occur-
rence of a break or leak in various of the brake lines
cn the vehicles, or a separation of the vehicles, in service.

in the conventional fluid pressure braking systems for
tractor-tratier vehicles, the tractor and trailer brake sys-
tems nave been so connected that the trailer reservoir
1$ always in communication with the tractor reservoir
through an emergency line in order that the former may
be constantly charged with fluid pressure. An emer-
gency valve on the trailer functions to automatically
apply the trailer brakes upon a severe leak in the emer-
gency line, usually caused by the trailer breaking away
from the tractor. When such a condition occurs, the
fluid pressure in the tractor reservoir is rapidly depleted
through the broken line, thus causing great difficulty in
applying the tractor brakes. Severe leakage or rupture
of other lines on the vehicles may likewise bleed the
source of fluid pressure on the tractor to such an extent
as to result in braking pressures which are insufficient
for effective braking. Accordingly, to conserve tractor
eservoir pressure under the emergency conditions al-
fnded to, tractor protection valves have been provided
to close off automatically the service and emergency
iines on ‘the tractor when the tractor pressure has fallen
to a predetermined low value. While the prior valves
have aiforded protection for the vehicle train under
various leakage conditions they do not provide full and
complete braking protection for the vehicles and it is
accordingly an object of the present invention to pro-
vide a tractor protection valve for a vehicle train which
13 an improvement over the prior valves of this type and

witich shuts off the tractor emergency and service lines °

and positively exhausts the trailer service and €Mmergency
lines regardless of where a serious leak occurs in the
fractor and/or trailer braking systems.

Another object of the invention is to provide an im-
proved protection valve and an improved tractor and
irailer braking system which positively, upon decrease
ot tractor pressure to a predetermined low value, causes
automatic setting of the brakes on all axles of the tractor
and of the trailer which are equipped with emergency
valves responsive to decrease in emergency line pressure.

A niore specific object of the invention is the provision
of a tractor protection valve which, upon the decrease
oI tractor pressure from anmy cause to a predetermined
low value, will automatically interrupt . communicaticn
between the tractor and trailer emergency and service
lines and will positively in each case exhaust the trailer
emergency line to insure positive instantaneous operation
of relay emergency valves controlled thereby. |

A still further object comprehends the provision of
a relatively simple construction for accemplishing the
foregoing and one which may be readily installed in ex-
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isting systems and without interference with the normal

operation of the brakes on the two vehicles.

Other objects and novel features will become apparent
ot the invention when taken in connection with accom-
panying drawings wherein:

Fig. 1 is a2 diagrammatic illustration of a tractor-trailer
braking system for vehicles equipped with dual rear
axles; and

Fig. 2 1s an enlarged detail view of a protection valve
attlized in the system of Fig. 1 and constructed in ac-
cordance with the invention.

As shown, the present invention is utilized in connec-
ticn with a tractor-trailer braking system of a well-known
air pressure operated type. The tractor system illus-
trated 1s for use on a tractor having a front axle and
two paraliel rear axles. The front wheels are provided
wit brake chambers 10 and the wheels on the rear axles
are provided with similar chambers 12 and 14. The
ciambers 18 and 12 are interconnected by service con-
dutts 16 and 38 through the usual brake valve 29 con-
trolled by a pedal 22. The chambers i4 on the rear-
most axie of the tractor are controlled through the
medium of a relay emergency valve 24, of well-known
construction, which receives service pressure through a
conduit 26 connected to the conduit 18. Emergency air
1s supplied tc the usual emergency reservoir 28 through
the relay emergency valve 24, by way of conduits 30,
5Z which communicate with a trailer emergency line 34
leading to the usual cutout cock 35 at the rear of the
fractor,

The trailer braking system illustrated is for use on 2
semi-trailer equipped with a pair 'of paralle]l axles having
wheels provided with brake chambers 36 and 38 which
are controlled respectively through the medium of rte-
lay emergency valves 40 and 42, similar to the relay
emergency valve 24. These valves receive service pres-
sure through interconnected service conduits 44, 46 lead-
ing forwardly to the front end of the trailer where the
latter 1s connected through a usual cutout cock 48 with
a corresponding tractor service line 58. Fach of the
trailer relay emergency valves 49, 42 is provided re-
spectively with an emergency reservoir 52, 54 supplied
with fuid pressure through conduits 30, 57 which are
connected through the relay emergency valves with in-
terconnected emergency conduits 56-a, 57-a, and 58,
the latter of which leads forwardly for connection to the |
cuatout cock 35. |

Fluid pressure for the system so far described is sup-
plied by the usual tractor carried compressor 6@ which
1s connected by a conduit 62 to a main reservoir 64 on
the tractor. A conduit 66 supplies service pressure from
the reservoir 64 to the brake valve 20 and leading from
the latter is a conduit &7 which may be connected through
a conventional double check valve 6% (selectively con-
trolled by either the pedal 22 or a hand operated lever
78 in the usual manner) to a conduit 72 which is con-
nected to the aforedescribed trailer service line 50 through
ports 74 and 76 of a tractor protection valve device 88
constructed in accordance with the present invention and
hereinafter described in detail. Connected also to the
reservoir 64 is an emergency conduit 82 which 1S con-
nectea through ports 84 and 86 of the protection valve
S0 with the previously described emergency conduit 34.

As shown generally in Fig. 1 and in detail in Fig. 2,
the tractor protection valve 88 of the present invention
comprises a body 87 containing check valves 88 and 0D
whnich are respectively vositioned in the tractor service
and emergency lines between the aforementicned ports
74, 76 and 84, 86. The check valves 82 and 9% are
arranged to be closed against valve seats 89 and 1 by
springs 92 and 94 in the direction of air flow and the

valves are positioned in respective inlet chambers 96 and




98 which are respectively connected to the traetor service

inlet port 74 and the emergency inlet port 84.. The
spring 92 positions the service check valve 88 in the
chamber 96 and normally urges the valve to a position

against the seat 89 to interrupt communication between

the service inlet port 74 -and the outlet port 76. The

emergency check valve 90, located in the lower: end of
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against its sprmg 04 restermg commumeatlen between

- emergency conduits 82 and 34.

It should be noted at this point that the tracter emer-

gency line 32 connected to the relay emergency valve 24 -

is connected into the tractor system ‘on the trailer: 51de

of the tractor proteetlen valve 80. Thus it could. be

~ properly said that, in effect, the tractor carried emergency

the body, 1s pesﬂmned by its sprmﬂ' 94 in the chamber

88 and the action of the spring is such as to tend to close
the valve 90 in the direction of air flow to interrupt com-

- munication between emergency conduits 82 and 34.
When :valve 90 is opened by a stem 100, integral with

the service check valve 88, conduits 82 and 34 "are
connected by way of inlet port 84 and chamber 98, the
latter cemmumcetmg with the outlet port 86 by way of
bore 102 formed in a spool member 104. The latter

member is preferably provided with a seal, not ehewn,*

1 100..

which engages the outer surface of the ste

conduit 32 forms a portion of the trailer emergency -

~ braking system and heremafter this conduit will be con-

1y

‘shown in Fig. 1.

sidered from the operational steudpemt as a part of the |

trailer: emergeney system.

Referring again to the. pr‘etecten Valve 30 n erder
to control the action of the diaphragm- 110, the dia-

phragm chamber 114 is directly connected to the tractor
reservoir by way of a port 132 and the conduit 82 as
With the diaphragm in chamber 114
directly connected to the tractor reservoir 64 it will be

- apparent that variation of pressure in the latter will

The stem 109, integral with service check valve 88, 15-.‘

provided with an axial bore 106 which is adapted to be -

~sealingly closed against a seating surface 108 atop the

emergency valve 99 when the latter is opened by the
downward movement of the stem- 106. However, in the

no-air position of Fig. 2 with the check valvés in their

closed positions, a clearance is prowded between the
lower end of stem 109 and the upper surface of the valve
69 so as to connect bore 182 and emergency outlet port

86 with the bore 106, for exhausting to atmosphere, in
a manner to become apparent, any emergency pressure

in emergeney line 34 eennected w1th the traetor and
-~ trailer. |

. Means are prov1ded for contro]lmg the operatlen ef
the check valves 88 and 90 in accordance with variations

in tractor reservoir pressure and in the form shown, sucin

means includes a diaphargm 110 which is clamped be-
tween the body 87 and a cap 112 and which forms a
diaphragm chamber 114.and an exhaust chamber 116,

~ lines 34 and 50 are connected with ‘the -atmospheric pert_ -
- 126. As the air pressure is built up in the tractor reser-

directly control d1aphragm movement. - . - |
In operation, and essummg that the pa.tts eecupy the L

position illustrated, with no air in the system, it will be
seen that the emergency and service valves 90 and 88

are closed and that both the trailer emergency and service

voir 64, through operatlon of the compressor 69, the
parts of the valve 80 remain in the pesmen shown until
sufficient pressure has been built up in the reservoir and
consequentiy chamber 114 to move the dlanhragm 110

against the upward force of its spring 124.. In practice, a

pressure -of approximately 20 p. s. 1. 1s reqm:red to initiate ',_'

- downward movement of .the ‘diaphragm.. At approxi-
" mately 25 p. s. i. the lower end of element 118 contacts

39

respectively positioned above and beneath the diaphragm

110 at the upper portion of the valve member 80.. A
valve aematmg element 118 is secured to the diaphragm

seat 130 on the service check valve 88 dlsruptmg com-
munication between the trailér service line 50 and the
exhaust cavity i16 beneath the dlaphragm Further in- -

crease of pressure to approximately 32 p. s. i. unseats the

service check valve 88 as above explained and thereafter -

~ the bore 106 in stem 100 is closed by engagement of the

40

- 110 and is formed with a-bore 120 which communicates -

~ with the exhaust chamber 116 through a plurality of

lower end thereof with the seat 108 of the erﬂergeney
check valve 90. This action disrupts. further communi- -

_cation of the trailer emergency. line wﬂh atmosphere.

openings 122. With the parts in the no-air position

shown, a diaphragm. spring 124 is effective to move the
diaphragm 110 and element 118 upwardly to connect the.
trailer service line 50 with an atmospheric port 126 by.

way of cutlet 76, a chamber 128, bore 120, openings
122 and the exhaust chamber 116. - Under these condi-

tions check valves 90 and 88 are closed and hence emer- |

gency line 34 is connected to atmosphere by way of bore -

106 in stem 100, chamber 128 and the same path just
described for exhausting the service line.

When the dia-

phragm 110 is moved downwardly against the action of: '

spring 124, the atmospheric connection of ‘the service line
is cut off as the lower end of element 118 engages an °

. exhaust valve seat 130 CElI’I‘IEd by the service check valve:

' 88. It will be observed from Fig. 2 that the construction
is such that eemmumea’uen between the service line and

| atmesphere is first disrupted while the emergency line 34
is still vented to atmosphere through the aligned bores “
It will be noted that chambers 116 and

- 106 and 126. _
~ 128 are separated by body portion 87-a and preferably,

such body portion includes a seal, not shewn, ‘which en-

gages the outer surface of the element 118..

~ With the arrangement just described, eentlnued down-
ward movement of dlaphragm 110 and element 118 effects
an opening of service check valve 88 against its spring
92 to restorz communication between the tractor service
and. trailer service conduits 72 and 50.  Thereafter, as
the ster: 100 is moved downwardly with service check

valve 48, it engages seat 108 of the emergency check
-valve 90, as before described, and disrupts communica-

" emergency check valve 90 so that this produces an addi-
 tional force over that of the springs which must be over-

N

-t
it

‘tion between atmosphere and -the trailer emergency line

34. Continued- downward movement of the diaphragm
110 CAUSES open_ng of the emergency c:heck. valve 90

5

on  both vehicles.
pressure will exceed the cut-out pressure, 1. €., the. pres-
‘sure at which the check valves close, because: durmg pres-
sure build-up, before the valves are opened, tractor emer-. -

usual manner.

At appremmately 50 p. s. i. the emergency check valve

90 is unseated to restore nermel communication between
the tractor and trailer emergency and service lines thereby’- ‘

“enabling pressure in the trailer emergency reservoirs 28,
52, and 54 to build up and otherwise placing the tractor

and trailer systems in eendltlen for normal eperatmn |

As long as the pressure in the tractor reservoir remains

above a predetermined pressure, which is less than the:

opening pressure of 50 p. s. i., the check valves 88 and

90 remain open and normal brake operation is available -
‘Tt will be apparent that the cut-in

gency pressure builds up in the chamber 98 beneath the

come before the valve can be opened.  After the emer-
gency check valve is-opened the pressures on the top and
bottom thereof are equalized so that no additional closing -
pressure is afforded by the pressure in chamber 98.- Hence-
the pressure at which the valves close must fall to some-
thing less than that at ‘which they open and in practice
this pressure dlﬁerentlal has amounted to appmmmately |
15 p. s. i. with opening pressure bemg abeut 50 p.s. 1.
and closing pressure being about 35 p.s. 1.

 With the valves opened as above explained, normal -

brake eperatlon is available on both vehicles in the
In the event, however, of leakage from
the tractor reservoir, due to any broken line on either
vehicle, of such an extent to cause the pressure in-the
tractor reservoir to drop to the predetermined low cut-
out pressure of, say, 35 p. s. 1., the diaphragm 110 com-
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mences moving upwardly. For purposes of illustration,
let 1t be assumed that a severe leak develops in the
trailer service line 46 and th= operator opens the brake
valve 20 for a sustained period of time. Under these
conditions, pressure from tractor rteservoir 64 flows
through the brake valve 20, the protection valve 80, and
tc atmosphere through the leak in the trailer service line.

Thus pressure in the tractor reservoir and hence in the

o

iracior and trailer emergency lines 82 and 34 is rapidly

and simultaneously depleted until it reaches approxi-
mately 35 p.s. 1. At this point the diaphragm spring 124
has commenced to move the diaphragm 11¢ upwardly and
after shight initial movement, the emergency check valve
50 1s seated through the action of its spring 94 and im-
mediately thereafter the end of stem 100 is withdrawn
from seat 188 to connect the trailer emergency line
34 to atmosphere by way of port 86, bore 106, exhaust
chamber 116 and port 126. At this instant the service
check valve 88 is still open and the trailer service line
1s thus not yet communicated with atmosphere. How-
ever, as soon as bore 186 is connected with the trailer
emergency line the pressure in the emergency line surges
up through bore 1066 and bore 128 to beneath the dia-
phragm 119 to rapidly move this upwardly with a snap
action. Simultancously the service check valve 88 is
moved to closed position by its spring 92 and element 113
moves off its seat 138 to connect the trailer service line
with atmosphere as previously described.

From the above description it should be carefully noted
that the emergency check valve 90 is closed and the
traller emsrgency line is vented to atmosphere before
the service check valve is closed. Thus with the valve
of the present invention, it would be impossible to isolate
‘a Jeak in the trailer service line before the trailer emer-
gency line 1s vented to atmosphere.

It will be understood, that during the above-described
operation, as soon as the trailer emergency line is vented
to atmosphere, the relay emergency valves 24, 49 and 42
on the tracter and trailer move to emergency position to
apply the tractor brakes, controlled by brake chambers
i4, and to apply the trailer brakes, controlled by the
brake chambers 36 and 38. If desired, the relay emer-
gency valves may be provided with suitable chokes so
that the application of the tractor and trailer brakes in
CMESrgency may not be too sudden or severe and resuli
in a controlled stop. |

From the foregoing, it will also be understood that
upon the clesure of the service check valve 88, the tractor
and trailer braking systems are isolated from each other

and about 35 p. s. 1. is trapped in the tractor system which :

1s available for braking purposes to supplement the brak-
ing effect of the relay emergency valves.

With reference to the system illustrated in Fig. 1, it
will be noted that the tractor protection valve of the in-

vention permiis venting of all emergency lines whether

ihey control relay emergency valves on the tractor or on
the trailer. This is accomplished by connecting all trac-
tor carried relay emergency lines into the trailer emer-
gency line on the trailer side of the tractor protection
valve. Thus regardless of where leaks occur on any
vehicle of the tractor-trailer train all axles eauipped with
relay emergency valves will have their brakes automati-
cally set. Such an arragement enables efficient braking
of the tractor in the event of a break-in-two of the couplzd
vehicles or in the event of a ruptured brake line.

If desired, a mannally overable two-way control valve
83 may be inserted in conduit 82, see Fig. 1, for the pur-
pose of exercising a further control of the novel braking
system of the invention. Such vaive is of conventional
construction and arranged so that in a normal position,
compressed air fiows from the reservoir 64 to the valve
o0, while In an emergency position, such flow is inter-
rupted and the port 132 of the valve 89 is connected to
atmosphere. Thus when valve 83 is placed in the nor-
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mal position, the system functions as heretofore described, 75

However, when the valve €3 is placed in emergency posi-
tion, which vents the cavity 114 of the valve 80 to atmos-
phere, the parts of the valv: 80 move to the positions
snown 1n Fig. 2 to vent the trailer emergency lines 32,
34 to atmosphere. When this occurs, the relay emer-
gency valves 24, 40 and 42 move to emergency position
to apply the vehicle brakes controlled by the brake cham-
bers 14, 36 and 38 as previously described. Hence, the
operator may cause a manual emergency operation of
the braking system by merely moving the valve 83 to the
CIMETrgency position. |

in certain instances, it may be desirable to increase
the snap action of the protection valve 80 and this may
be readily effected by inserting a governor valve of the
type shown at 124 in the patent to E. R. Fitch et al. No.
2,643,308 dated July 14, 1953, in the conduit 82 between
tiie valve 83 and the port 132. In such event, the gover-
nor valve may be set to supply pressure to the port 132
when the tractor reservoir pressure reaches approxi-
mately 50 p. s. 1. and to exhaust the port 132 and cham-
ber 114 when the tractor reservoir pressure drops to ap-
proximately 35 p. s. i. With such an arrangement, vent-
ing of the trailer emergency line to atmosphere to cause
an emergency application of the brakes whenever the
tractor reservoir pressure drops to approximately 35
P. s. 1. 1s assured, irrespective of the rate of leakage in
the system.

From the above, it will be readily seen that the pro-
tection valve of the present invention provides advantages
not heretefore present in vaives of this general type.
For example, the construction is such that the trailer
emergeincy line is exhausted prior to the exhausting of the
trailer service line, thus ensuring prompt emergency brak-
ing in the event of severe leakage. The valve is more-
over, positively actling through the snap acting feature
wiich is provided. In addition to the above, the valve
traps air pressure of a predetermined value in the tractor
braking system, when the valve moves to the EMErgency
position, thus providing supplemental braking if desired.
Further, the valve dces not interfere in any way what-
soever, with the normal conventional braking cperations.

In the claims appended the terms “trailer emergency”
or “trailer service lines” will refer to all lines for such
use cn ihe trailer side of the protection valve regardless
of whether the lines are connected to tractor or trailer
carried devices. “Tractor service” and “emergency lines”
will refer to all such lines on the opposite side of the pro-
tecticn valve. .

VWhile cne embodiment of the invention has been shown
and described herein, it will be readily apparent that var-
lous modifications may be resorted to without departing
irom the scope and spirit of the accompanying claims.

V/hat i1s claimed is: |

1. In a tractor trailer braking system having fluid pres-
sure operated brakes on the tractor, fluid pressure oper-
ated brakes on the trailer, interconnected tractor and

‘trailer service and emergency lines, means including a

source of fluid pressure on the tractor for supplying fluid
pressure to sald Interconnected lines to apply the tractor
and tratler brakes in service upon an increase in pressure
in said interconnected service lines and to apply the trailer
brakes in emergency upon a reduction in pressure in the
trazier emergency line, valve means for controlling com-
munication through said tractor and trailer cmergency
iines, cther valve means for controiling communicaticn
through said tractor and trailer service lIines, and means
including a single pressure responsive element movable
1 one direction in response to a first predetermined pres-
sure at said source for opening both said valve means,
and movable in the opposite direction in response to a
second predetermined pressure at said source, less than
said first pressure, for closing first said first valve means
and then sald cther valve means, and means controlied
by movement of said element in said opposite direction
for comnecting the trailer emergency lina to atmosrheora,



—_

2. Tna tractor trailer braking syétem having fluid pres-

“sure. operated brakes on. the tractor, fluid pressure oper-
ated brakes on the trailer, mterconnected tractor and
trailer service and emergency lines, means moludmg

source of fluid pressure on the tractor for supplying ﬂmd'

pressure to said interconnected lines to apply the tracto

~ and trailer brakes in service upon an increase in pressu"o
" in said interconnected service lines and to apply the trailer
brakes in emergency upon a reduction in pressure in tie
trailer emergency line, valve means for contrelling com-
munication through said tractor and trailer emergency
lines, other valve means for controlling communication

- through said tractor and trailer service lines, and means

2,850,330
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including a smglo pressire respensive element movable

in one direction in response to a first predetermined pres-

sure at said source for opening both said valve means,
‘and movable in the opposite direction in response to a
second predetermined pressure at said source, less than

said first pressure, for closing first said first valve means

and then said other valve means, and means controlled

by movement of said element in said opposite direction
for conneotlng the trailer emergency line and the traﬂer.{

service line to atmosphere. |
3. In a tractor trailer braking system havmg fluld pres-

sure operated brakes on the tractor, fluid pressure oper-

ated brakes cn the trailer, interconnected tractor and
trailer service and emergency lines,
source of fluid pressure on the tractor for supplying fluid

~ pressure to said interconnected lines to apply the tractor

- and trailer brakes in service upon an increase In pressure
in said interconnected service lines and to apply the trailer

brakes in emergency upon a reduction in pressure in the -

trailer. emergency line, an emergency valve controlling

communication through said inierconnected emergency .

lines, a spring for closing said emergency valve in the

direction of fluid flow, a service valve controiling com-

‘munication through said interconnected service lines, a

spring for closing said service valve in the direction of
40

fluid flow, and means including a single pressure respon-
sive clement movable in one direction In response to a

‘meains mcludmcr a

a4

8

trolled by movement of sald element for. preventmg Sald
service valve from closing until said emergency valve has
closed, and other means controlled by movement of said
element _in “said opposite - direction” for connectingthe
trailer emergency line to atmosphere after the emergency

Valvo has closed but before the service valve has closed.
5. For use in a fluid pressure oporated tractor-trailer

braking system of the type having mterconnocted tractor
and trailer service and emergency lines and a reservoir of
finid pressure on the tractor for. charging said lines. and _
wherein the tractor-trailer brakes are applied upon an
increase in fluid pressure in the interconnected tractor and”
trailer service lines and the trailer brakes are- ‘appiied -
upon a docrease in fluid pressure-in the trailer emergency -
line, valve means for controlling communication through
sald lines c:ompnsm a casing prowdod, with a pair of

“exially aligned service and emergency iniet chambers re-.

speciively connected with the tractor service and emer-
gency lines, service and emergency outlet ports respec-.
tively connected with the trailer service and emergency |

- lines, a service valve within said service inlet chamber;

first predetermined pressure at said source for opening

both said emergency and service valves and movable in -

~the -opposite direction in response to a second predeter-
mined pressure at said source, less than said first pressure,
for allowing both of said valves to close in response to the

action of their respective springs, and. means controlled -

by movement of said element for preventing said service
valve from closing until said emergency valve has closed,
and other means controlled by movement of szid element

in said opposiie direction for connectmﬂ the traller emer-.

~gency line to atmosphere.

4. In a tractor trailer braking system havmg fluid pres-
sure operated brakes cn the tractor, fluid pressure oper-
ated - brakes on the trailer, Interconnected tractor and

-traller service and emergency lines, means inc cluding 2 €
source of fluid pressure con the tractor for supplying ﬂﬂld .

- pressure to said interconnected lines to apply the tractor
and trailer brakes in service upcn an increase in pressure
in said interconnected service lines and to apply the trailes

brakes in emergency upon a reduction in pressure in the
trailer emergency line, an emergency valve oontrollmg_-

communmnication through .said interconnected emergency

lines, a spring for closing said emergency valve in the di-

- rection of fluid flow, a service valve controlling com-

munication through said interconnected service lines, a

spring for closing said service valve in the direction of
fluid flow, and means including a single pressure respon-

sive element movable in one direction in response tc a

first predotormmed pressure at said source for opening

both said emergency and service Valves and. movable in
the opposite direction in response to a second predeter-
, less than said first pres-.
‘sure, for allowing both of said valves to close in response’
to the action of their respective springs, and means con-

- mined pressure at said source
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a spring acting to normally close said service valve to
close communication from said service inlet chamber to

the service outlet port, an omerg;my valve within said

emergency inlet chamber, a spring acting to normally
close said emergency Valvo to close communicaticon from

said emergency inlet chamber to the emergency outlet

port, a diaphragm movable axially towards or away from
said valves, an element movable by said diaphragm and
cngageable with said service valve to open the same upcil
movement of said dlaphragm theretowards, a second ele-
ment carried by said service valve and engageable with

- said emergency valve to open the same-upon movement

of said service valve theretowards, said second element. -
when said valves are in closed posmon being spaced from
said emergency valve so that said service valve opens
before said emergency valve when said elements are
moved in a valve opening direction and said emergency
valve closes before said service vaive whon said elementis
are moved in the opposite direction. . |

6. Valve means as set forth in claim 5 which. iucludes._-

in addition, means cocperating with said second element

1o connect said emergency outlet port with atmosphere
when said valves move in said opposite direction and he-
fore said service valve has moved to closed position.-

7. In a tractor-trailer braking system having fluid pres-.

sure operated brakes on the tractor, fluid pressure oper-
| interconnected - fractor and

ated brakes on the trailer,
trailer service and emergency lines, means including-a

source of fluid pressure on the tractor for supplying fluid

pressure to said interconnected lines to apply the tractor

and trailer brakes in service upon an increase in pressure
in said interconnected service lines and to apply the trailer -
brakes in .emergency upon a reducticn in pressure in the
trailer emergency line, valve means for controlling com-
munication through sa1d lines comprising a casing.pro- -
vided with axially aligned emergency inlet, service inlet
and exhaust chambers, said emergency inlet and. service
inlet chambers being rospoctwoly connected with the trac-
tor emergency and service lines, and s*fud exhanust cham-
ber communicating with atmosphero emergency and serv-
ice outlet ports respectlvely connected w1th the - trailér
emergency and service lines, an emergency valve within

said emergency inlet chamber, a sprmfr acting to.nor- -

mally close said emergency valve to close communica-

‘tion from said emergency inlet chember to the emergency

outlet port a service valve within said servi ice et cham-

ber, a spring acting to normally close said service valve
to close communicaiion from said service inlet chamber

to the service ocutlet port, a diaphragm movable axially
towards or away from said valves, a hoilow tubular ele-
ment cperatively connected with thm dlap?*“agm aind nor-
mally positioned to ccnnect the service cutlet: port and

.. exhaust chamber and engageable with szid service valve -

5° t0 open the same upon movement of said dlaphragm and
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tubular element theretowards, a second hollow tubular - port is connected with said exhaust chamber through said
element connected with said service valve and engageable mbular elements before said service valve cleses when
with said emergency valve t¢ open the same upon move- said tubular elements are mcved in the opposite direction.

ment of said service valve theretowards, said second tubu-

. . ”» ; References Cited in the file of this patent
lar element when said valves are in closed position being §

spaced from said emergency valve so that said service | - UNITED STATES PATENTS

valve opens before said emergency valve when said tubu- 2,645,307  Stegman ___.___________ July 14, 1953
lar elements are moved in a valve opening direction and 2,645,308 Fitch et al, o ____ _ July 14, 1953
said emergency valve closes and said emergency outlet 2,700,435 Seale . _ o Jan. 25, 1935
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